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The giant Hassi Messaoud field (HMD), operated by Sonatrach is one of the largest mature fields in the world. It was
discovered in 1956 and put on production in 1938. It covers an area of 3 300 km2 with a total of 1800 wells. The field is
under miscible flooding as well as waterflooding. About 40 % of the oil producer wells are artificially assisted with Gas
lift.

The main challenges faced with direct influence on the well candidate selection for production optimization in the field
are: Reservoir heterogeneity, Flow assurance issues (salt, asphaltene, scale ... ), Gas and Water Breakthroughs,
Completion, Operation executions and Network facilities. Combination of these challenges makes HMD unique for
production optimization and digitalization.
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Detection of the Gas Lift well Performance Challenge

In 2016 Sonatrach DP asked to find a solution on the early detection of the production drop in GL
wells and asked all service companies working in the field: How to identify when a Gas Lift well is

going to underperform before its production drops?

The case of the GL well MDZ595 affected also by the salt precipitation became the test for all.
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Production performance of the Well MDZ595

~ _ | [cio |l co [ cio] | smbeatic |
= = s
€ s 2 = P 7 P — s
2 a0 2 C/O C/O 10000 B
3 > S = I ! | ! E >
320 S S0 - s000 —
> g3 3 &
O 240 2B -3 F 000 ‘§
s = Eso0 3 = g
S 180 33° E w00 2
| 80 Iz -3 —__2000 g
= 3
0 0
E
E 2 —~ 1250 w00 —
e E =
g £ 1000 3 E s T
S 3 E 5]
a 112 2 710 = 5
o E k3
s s O s00 4 E £
8 e 3 3
s | 250 E
= o °
P
15 FEE > 3 ars
SSS 3 F —
- 2 2222 F 300 g
» 9 aoQ = F 225 E
T B - =
5% 3 E z
-~ & W e 3 E 10 ¥
3 +++ = 7 E 75 a
° o —TF

Bbl/d
7 sm3/h /

LATE DETECTION/DECISION

EARLY DETECTION/DECISION

®

POTENTIAL PRODUCTION!
GAINS

0.5sm3/h

time

15 Days 10 Days 20 Days

Schematic production behavior of a well in HMD field
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Deployment of a Real Time Well Surveillance (RTWS) with
Production Increase Objective

The join team TAO (Schlumberger and Sonatrach DP) realized a detailed transient Gas lift study taking account all wellhead
parameters (WHP, WHT, FLP, GLIP, GLIR, GLNP) followed by the deployment of a Real Time Well Surveillance (RTWS) application
using OLGA algorithms have been put successfully in place in HMD field to answer the Sonatrach DP concerns.

|t was followed by many other applications with direct influence on the main objective: production increase. Below will be presented
the update on this on going project and our objectives towards the HMD digital oilfield.
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Early Production Drop Detection & Wells Ranking
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Advisors & Dashboards
RTWS : Real Time / BG Total GL consumption

Field
All

Satelite

All

Perimetre
All

POT
All

81683K

5804.29K

3706.29K

Nord Sud

@ Total GL (sm3/d) @Total GL Targ. (sm3/d) @ Total GL Delta (s

10,380.88K

100%
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WICHP
EPF-S1A
OML75
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EPF-OMP153
2ETAGE
OMP73
LDBP
OMJ82
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92.510.57K

MD280
MD11
OMJ66
MDZZ73
MD147
OMNS6B
MDS6
OMNJ4Y
MD5S97
OoMMS23
MDsi4s
MD253
OMK27
MD293
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Recommendations & Actions Summary

Field

All

STATUS

All

LIFT_TYPE

All

Satellite

All

Count of Well by RECOMNDTN_TEXT

Changem_ 0.05K
Redémarrage d_
0.11K

Chan.. 0.14K

Opti.. 0.24K

Recalibra_
0.25K

Ajustement GL
269K

Insertion M_.
0.34K
Mise au Point S_.
0.46K
Réparation Transmission S...
0.56K

Count of Well by RECOMNDTN_TEXT

Ajustement GL Réparatio...

269K
Count of Well by RESPONBLT

SGL

DEPART_T_ 0.03K —0K
CONTRO... 0.1K
DEPAR_ 0.15K

DPART_MN
0.28K

SERVICE_GL
0.66K

CONTROL_PUITS
EQUIPE_RTWS 283K

087K

Count of Well by RECOMNDTN_TEXT

(Blank) 10 (1.18%)
BDP 1(0.12.)
Cha..26(3.0.)
Dee.. 191(2..)
Ins.. 21(2.)

Réparation Transmis...
230 (27.09%)

Reformat Squ... Insertion Mo..

1(0.12%) 114(134.)
Recalibration Mod... Installation Scan...
711(8.36%) 3514.12%)

Optimization Analyse Nodale
169 (19.91%)

Count of Well by RECOMNDTN_TEXT

Réparation Transmission S... | Insertion Mo...

Optimization Analyse Nod...

Count of Well by RESPONBLT

IBENDJEDIA 7
SERVICE... 13 '
DPART_MN,DEP_.
. EQUIPE_RTWS
DEPA... 29 318
DEPART_IT
30
FLICO 54
DEPART_ITDPAR..
73
CONTROL_PUITS DPART_MN 119

77

Well ANALYSIS ~
HHT1 *No SCADA transmission for 21l the parameter
MD1 *A new Jaugeage is required for the Olga moc
due to this well does not have one since Sep 2
MD1 *No SCADA transmission for WHT.
MD108 Change the name in tag from MD108 to MD1C
Server.
MD109 * No Scada transmission for GL rate + GLP &
MD109 * This well need PIPESIM Nodal analysis Optim
MD11 * No SCADA transmission for GL parameters 2
MD11 * This does not have OLGA cholke Model
MD11 * This well need PIPESIM Nodal anzlysis Optim
MD11 2éme OT envoyé le 31/03/2019 - 1er OT Ervoy
09/02/2019
MD11 HMI : PPHGL / TLM - PPH nécessite changemer
SCADA PPHGL (Attents OT)
MD122 * No Scada transmission for GLIP & GLR, Wror
for GLNP
MD122 * This does not have OLGA choke Model
MD122 * This well need PIPESIM Nodazl anzlysis Optim
MD137 * This well need PIPESIM Nodal anzlysis Optim
MD147 * Build pipesim model for GL optimizztion
MD147 * No Scada transmission for GL parameters ar
MD147 * Over GL injection rate currently 101000 sm3/
MD147 * Over GL injection rate currently 113000 sm3/.
MD149 * No Scada transmission for GLNP & GLR
MD149 * This well need PIPESIM Nodal anzlysis Optim
MD150 * Over injection gas lift rate {currently 54000 sr
MD155 * Build PIPESIM model for this well.
MD155 * No Scada transmission for GLNP
MD155 Recalibration model duse Olga is required. Du
Jjaugeage VS Olga estimation has more than 1
MD161 * This well need PIPESIM Nodal analysis Optim
MD161 Recalibration model duse Olga is required. Do
Jjaugeage VS Olga estimation has more than 1
MD164 * No SCADA transmission for a2ll parameters 2
snubbing
MD164 * This does not have OLGA choke Model
MD164 * This well need PIPESIM Nodal analysis Optim
MD167 * From the last year Jaugeage Data analysis  t
a possible drop from 4.28 sm3/hto 1.58 sm3/Vv
< >
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OLGA Wells Modelling for Rates Estimation

==

Home | Plot *

Components

[lx]

[~ Nodes and node type equipr| * |
B Closed node
Mass node
Pressure node
[ intemal node

i’ Junction node
C:) Separator I
E:) s;l;ese split
& Bit node
Q Stand node

@:] Jet pump
I~ Flowpaths

I~ Flowpath
= Valves

D' Check valve
M Standing valve

% Valve

=1 Venturi valve

|~ Compressors and pumps

D Compressor
- Output

So far 70 % of GL Wells have OLGA Choke Model for Real Time Rates Estimation
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== Controller

<

+= ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+= ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+= ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+= ALGEBRAICCONTROLLER :
+% ALGEBRAICCONTROLLER :
+= ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+% ALGEBRAICCONTROLLER :
+= ALGEBRAICCONTROLLER :
+% ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+% ALGEBRAICCONTROLLER :
+© ALGEBRAICCONTROLLER :
+® ALGEBRAICCONTROLLER :
+® MANUALCONTROLLER : atrr v
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Model Browser x|~
s[EZE o0
General
A || LABEL e33
BIAS 0
MAXSIGNAL Te+010
MINSIGNAL -1e+010
VARIABLEFUNCTI DIV -
STROKETIME 0[s]
OPENINGTIME 0 [s]
CLOSINGTIME 0 [s]
Timestep control
TIMESTEPCONTR OFF v
Time varying
MODE AUTOMATIC -
Not used
EXPOSE -
MANUALOUTPUT
TIME is)
MAXCHANGE 0.2

Ready to simulate ®
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PIPESIM Modelling for Gas Lift Optimization W

Wells modelling
Assisted Gas Lift
Optimization with
PIPESIM Nodal
Analysis

Network modeling
More than 06
Manifold
Accomplished and
Models are up to

date : W1C, OMJ82,

OMJ82N E1C,
OMP53, OMP73,
ONM13

ONMZ37 optimized performance Pl 1.4 sm3/d/bar, Pp 12.5 kg/cm2, W.C. 0%, P.choke 16 mm, CD 0.82,Qoil 2.9m3/h

ONMZ)7 optimed performance
P1 1433/ 4/ bar, P choka L, CO 087, Pp 12.3hg/cm?
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Main Results and Way Forward
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Main Results: Production Increase / Test in Manifold OMJ82 - OMJ82N

Débit Huile Total du Satellite OMJ82N/OMJ82 (Sm3/h) vs Optimisation Débit Gaz Lift Total
Injecté en Temps Réel Sur 13 Puits (Sm3/d)

180 - 700000
Debit Huile Total du Satellite
OMJ82_OMJ82N (sm3/h)
160
I 600000
140
| 500000
120
100 | j ..J | 400000
| A
80 04 Jours Avant 04 Jours Aprés
L . . . I 300000
Amélioration Production Huile:
o 182 sm3/d (+6%)
Débit Gaz Lift Total Injecté en Temps
Réel sur 13 Puits (sm3/d) 200000
40
Reduction Débit Gaz Lift : | 100000
20 - 82000 sm3/d (-16 %)
0 Lo
4/25/2018 4/30/2018 5/5/2018 5/10/2018 5/15/2018 5/20/2018 5/25/2018

Test in Manifold OMJ82 - OMJ82N

Total Qil rate increase of 6 % (182 sm2/d) and Gas Lift Reduction of
-16 % (82 k sm3/d) in the manifolds OMJ82 & OMJ82N during a test
period.

Production gain after GL optimization

2
. []

OMMS50 OMN14 MD609 MD380 MD222 MD348

M Before Optimization M After Optimization

Oil rate increase in the selected wells, proven by
production test before and after the implantation of the
RTWS.
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Main Results
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Total GL Consumption reduction by more than 1 million Sm3/d
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Main Results : Time / Cost Saving

‘K Define Targets (Qoil, GLIP , GLIR) )

'k Add Well to Real Time Well Surveillance

> Well In Alerts List

GLIR Adjustment vs
Defined Targets 0 1
o 2 GLIR Adjustment
vs Defined
A‘M;Z;efs/
\ L

Well Stimulation / High Investment
Operation \r—_gf

Water
Treatment (BE,
BDP, LAVAGE)

Control Puits / Gas Lift Department

v

Techniques Puits / Operations Department

>

A

<

Time and cost saving by selection of the optimum time for the well interventions (Clean out, ...).
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RTWS Way Forward
Today the RTWS Digital Workspace

EP / Control Puits Users
& Reservoir

covers 50 % of ———
HMD wells the WA b ey
objective to include Wé[rg .
. erationsA
all the wells: Gas

Lift and Natural
flow.

Production Analytics

o
f...."m“m“ ;

Combine the
RTWS with

programmable
valve technologies.

Enlarge the Closed

Loop to Remotely T I I T

Controlled

- e~
; lla ]
Production, (o) = A OFl | @'
Injectors and Field/Mod Mobile PDMS Production 02 Historian 3 Party
Separators Bus Data Capture Management Systems
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